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©  APPARATUS  FOR  TAKING  UP  CUTTING  WASTAGE  OF  STRIP  SHEET. 

  An  apparatus  for  taking  up  a  strip  sheet  (S)  discharged 
from,  for  example,  a  cutting  part  of  a  sheet  winder.  In  an 
apparatus  which  takes  up  a  strip  sheet  being  discharged  on  a 
bobbin  (7)  while  moving  the  strip  sheet  in  a  reciprocating 
manner,  a  touch  roller  (1)  is  brought  into  contact  with  the 
bobbin  and  is  rotated  at  a  peripheral  speed  which  is 
controlled  such  as  to  be  equal  to  the  discharge  speed  of  the 
strip  sheet,  and  the  take-up  torque  is  adjusted  such  that  the 
strip  sheet  is  taken  up  at  an  optimum  tension,  thereby 
allowing  a  take-up  operation  which  is  free  from  disconnec- 
tion  and  slacking  of  the  strip  sheet. 



FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a  w i n d i n g   a p p a r a t u s   f o r  

s t r i p s   of  s h e e t   such   as  t he   o p p o s i t e   l a t e r a l   e d g e s   o f  

s h e e t   t r i m m e d   f rom  a  r o l l   of  s h e e t   by  a  c u t t i n g   u n i t   i n  

a  s h e e t   w i n d i n g   m a c h i n e .  

BACKGROUND  OF  THE  INVENTION 

When  a  s t r i p   of  s h e e t   such   as  of  p a p e r   or  p l a s t i c  

is   wound  up  in  a  f i x e d   w i d t h   by  a  w i n d i n g   m a c h i n e ,   t h e  

s h e e t   is   g e n e r a l l y   wound  up  w h i l e   t h e   o p p o s i t e   l a t e r a l  

e d g e s   of  t h e   s h e e t   a r e   c u t   o f f   as  w i t h   s l i t t e r s .   In  t h e  

c u t t i n g   u n i t   of  t h e   w i n d i n g   m a c h i n e ,   t h e r e f o r e ,   n a r r o w  

s t r i p s   of  w a s t e   s h e e t   of  i r r e g u l a r   w i d t h   a r e   d i s c h a r g e d  

in  a  l a r g e   v o l u m e .   S i n c e   t h e s e   s t r i p s   of  s c r a p   s h e e t  

g e n e r a l l y   have   s m a l l   w i d t h ,   i t   has   b e e n   c u s t o m a r y   f o r  

s u c h   s t r i p s   to  be  wound  up  on  a  w i n d i n g   f r a m e   as  s w u n g  

l a t e r a l l y   as  t h o u g h   t h e y   were   w i r e   r o p e s   b e i n g   wound  o n  

a  w i n d i n g   b a r r e l .   In  t h a t   c a s e ,   a  d r i v e   m e c h a n i s m   f o r  

t h e   w i n d i n g   f r a m e   is   s e t   so  t h a t   t h e   w i n d i n g   f r a m e   w i l l  

be  r o t a t e d   a t   a  s p e e d   s l i g h t l y   h i g h e r   t h a n   t h e   s p e e d   a t  

wh ich   the   s t r i p s   of  s c r a p   s h e e t   a r e   d i s c h a r g e d   and  t h e  

e x c e s s   r o t a t i o n   of  t he   w i n d i n g   f r a m e   is   a b s o r b e d   b y  

means   of  a  s l i p   m e c h a n i s m   a n n e x e d   to  t h e   d r i v e   m e c h a n i s m  

f o r   t h e   w i n d i n g   f r a m e .   As  a  r e s u l t ,   p r o p e r   t e n s i o n   i s  

i m p a r t e d   a t   a l l   t i m e s   to   t h e   c u t   s t r i p s   of  s c r a p   s h e e t  

w h i c h   a r e   b e i n g   wound  u p .  
The  w i n d i n g   t o r q u e   of  t he   w i n d i n g   f r a m e   not   o n l y  

g e n e r a t e s   w i n d i n g   t e n s i o n   but   a l s o   i m p a r t s   d r i v i n g  

t e n s i o n   to  t h e   c u t   s t r i p s   of  s c r a p   s h e e t   b e i n g  

d i s c h a r g e d   f rom  t h e   c u t t i n g   u n i t   of  t h e   s h e e t   w i n d i n g  

m a c h i n e .   S i n c e   t h e   c u t   s t r i p s   of  s c r a p   s h e e t ,   w h i l e  

b e i n g   wound  up,   a r e   s u b j e c t   to   t h e   i n e r t i a   such   as  o f  

t h e   w i n d i n g   f r a m e   p r o v i d e d   w i t h   a  f l a n g e   and  the   r o l l s  

of  t h e   cu t   s t r i p s   of  s c r a p   s h e e t   b e i n g   wound  u p ,  



h o w e v e r ,   t h e   w i n d i n g   t o r q u e   c a n n o t   p r o m p t l y   r e s p o n d   t o  

v a r i a t i o n   w h i c h   may  o c c u r   in  t h e   d i s c h a r g i n g   s p e e d   o f  

t h e   c u t   s t r i p s   of  s c r a p   s h e e t .   C o n s e q u e n t l y ,   t h e r e  

e n s u e s   t h e   p o s s i b i l i t y   t h a t   t h e   c u t   s t r i p s   of  s c r a p  
s h e e t   may  b r e a k   u n d e r   h e a v y   t e n s i o n   and  t h a t   t h e   w o u n d  

r o l l s   may  s l a c k e n .   F u r t h e r ,   s i n c e   t h e   s t r i p s   of  s c r a p  

s h e e t   a r e   wound  up  d i r e c t l y   i n t o   r o l l s   w i t h o u t   b e i n g  

h e l d   down  to   a  s u i t a b l e   l e v e l   by  t o u c h   r o l l e r s ,   t h e  

v o l u m e   of  a i r   e n t r a p p e d   b e t w e e n   s u c c e s s i v e   p l i e s   o f  

s t r i p   of  s h e e t   in   t h e   r o l l s   can  n o t   be  c o n t r o l l e d .   I f  

t h e   v o l u m e   of  a i r   e n t r a p p e d   b e t w e e n   s u c c e s s i v e   p l i e s  

i n c r e a s e s   in  c e r t a i n   p o r t i o n s   of  s u c h   p l i e s   or  i f   t h e  

t h i c k n e s s   of  t h e   s t r i p   of  s c r a p   s h e e t   v a r i e s ,   e v e n  

s l i g h t l y ,   in  c e r t a i n   p o r t i o n s   in   t h e   l e n g t h   of  t h e  

s h e e t ,   t h e   r o l l s   on  t h e   w i n d i n g   f r a m e   a r e   f i n i s h e d   w i t h  

an  o u t w a r d l y   c u r v e d   s u r f a c e ,   an  i n w a r d l y   c u r v e d   s u r f a c e ,  

or  an  i r r e g u l a r l y   r i s i n g   and  f a l l i n g   s u r f a c e .   The  r o l l s  

t h u s   o b t a i n e d ,   t h e r e f o r e ,   a r e   n o t   u n i f o r m   in  d i a m e t e r   i n  

t he   d i r e c t i o n   of  t h e   a x i s   of  t h e   w i n d i n g   f r a m e .   E v e n  

when  t he   w i n d i n g   t o r q u e   of  t h e   w i n d i n g   f r ame   is   r e t a i n e d  

at   a  f i x e d   m a g n i t u d e ,   such   n o n u n i f o r m   d i a m e t e r s   of  t h e  

r o l l s   b r i n g   a b o u t   v a r i a t i o n   in  t h e   d r i v i n g   t e n s i o n   o f  

t h e  s t r i p s   of  s c r a p   s h e e t   and  may  c a u s e   t he   r o l l s   t o  

s l a c k e n   or  t h e   s t r i p s   in  m o t i o n   to   b r e a k .  

P a r t i c u l a r l y ,   in  r e c e n t   y e a r s ,   t h e   w i n d i n g   o f  

s h e e t   i s   p e r f o r m e d   a t   a  h i g h   s p e e d   and  the   s h e e t   w i n d i n g  

m a c h i n e   i s   a b r u p t l y   s t a r t e d   a t   a  h i g h   s p e e d   and  a b r u p t l y  

d e c e l e r a t e d .   The  c o n v e n t i o n a l   s c r a p   w i n d i n g   m a c h i n e  

u s e d   f o r   w i n d i n g   c u t   s t r i p s   of  s c r a p   s h e e t ,   t h e r e f o r e ,  

f a i l s   a t   t i m e s   to  wind  t h e   s t r i p s   by  k e e p i n g   p a c e   w i t h  

t h e   m o t i o n   of  t h e   s c r a p   of  s h e e t   d i s c h a r g e d   f rom  t h e  

s h e e t   w i n d i n g   m a c h i n e .   T h u s ,   t h e r e   e n s u e s   t h e  

p o s s i b i l i t y   t h a t   t h e   s t r i p s   of  s c r a p   s h e e t   so  d i s c h a r g e d  

w i l l   b r e a k   or  s l a c k e n   en  r o u t e   to   t h e   r o l l s   g r o w i n g   i n  

d i a m e t e r   on  t h e   w i n d i n g   f r a m e   and  t h e   b r o k e n   ends   o r  



s l a c k e n e d   p o r t i o n s   w i l l   e n t a n g l e   t h e m s e l v e s   in  t he   s h e e t  

w i n d i n g   m a c h i n e ,   m a k i n g   i t   i n e v i t a b l e   to   s t o p   not   o n l y  

t h e   s c r a p   w i n d i n g   m a c h i n e   bu t   a l s o   t he   s h e e t   w i n d i n g  

m a c h i n e   o p e r a t e d   f o r   c o m m e r c i a l   p r o d u c t i o n .  

An  o b j e c t   of  t h i s   i n v e n t i o n ,   t h e r e f o r e ,   is  t o  

p r o v i d e   a  w i n d i n g   a p p a r a t u s   f o r   s t r i p s   of  s c r a p   s h e e t  

w h i c h   even   when  u s e d   w i t h   a  s h e e t   w i n d i n g   m a c h i n e  

c a p a b l e   of  h i g h   s p e e d   o p e r a t i o n ,   e n a b l e s   t he   s t r i p   o f  

s c r a p   s h e e t   d i s c h a r g e d   from  the   s h e e t   w i n d i n g   m a c h i n e   t o  

be  wound  w i t h   a  f i x e d   t e n s i o n   at   a l l   t i m e s   u n i f o r m l y  

o v e r   t he   e n t i r e   l e n g t h   of  t he   w i n d i n g   f r a m e   w i t h o u t  

b r e a k a g e   of  t h e   s t r i p   of  s c r a p   s h e e t   e v e n   d u r i n g   s u d d e n  

v a r i a t i o n   in   t h e   s p e e d   of  t h e   w i n d i n g   m a c h i n e   as  d u r i n g  

a b r u p t   s t a r t i n g   and  a b r u p t   d e c e l e r a t i o n .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  

w i n d i n g   a p p a r a t u s   f o r   s t r i p   of  s c r a p   s h e e t ,   w h i c h  

p e r m i t s   e a s y   c o n t r o l   of  t he   d e n s i t y   w i t h   w h i c h   the   s t r i p  

of  s c r a p   s h e e t   is  wound  on  the   w i n d i n g   f r a m e .  

DISCLOSURE  OF  THE  INVENTION 

S p e c i f i c a l l y ,   t h i s   i n v e n t i o n   r e l a t e s   to  a n  

a p p a r a t u s   f o r   w i n d i n g   a  s t r i p   of  s c r a p   s h e e t   on  a  

w i n d i n g   f r a m e   by  e i t h e r   c a u s i n g   the   s t r i p   of  s c r a p   s h e e t  

in  m o t i o n   to  be  r e c i p r o c a t e d   in  t he   a x i a l   d i r e c t i o n   o f  

t he   w i n d i n g   f r a m e   or  c a u s i n g   t he   w i n d i n g   f r a m e   to  b e  

r e c i p r o c a t e d   in  t he   a x i a l   d i r e c t i o n   t h e r e o f   r e l a t i v e   t o  

t he   s t r i p   of  s c r a p   s h e e t   in  m o t i o n ,   w h i c h   w i n d i n g  

a p p a r a t u s   c o m p r i s e s   a  d a n c e r   r o l l e r   p r o v i d e d   w i t h   m e a n s  

f o r   d e t e c t i n g   v a r i a t i o n   in  the   t e n s i o n   of  t h e   s t r i p   o f  

s c r a p   s h e e t   in  m o t i o n ,   a  t o u c h   r o l l e r   a d a p t e d   to  a d v a n c e  

t h e   s t r i p   of  s c r a p   s h e e t   l ed   out   of  t h e   d a n c e r   r o l l e r   t o  

t h e   w i n d i n g   b a r r e l   of  t he   a f o r e m e n t i o n e d   w i n d i n g   f r a m e  

w h i l e   r e m a i n i n g   in  c o n t a c t   w i t h   t he   r o l l   of  s c r a p   s h e e t  

b e i n g   f o r m e d   on  t h e   w i n d i n g   b a r r e l ,   d r i v e   means  f o r  

r o t a t i n g   t he   t o u c h   r o l l e r   a t   a  p e r i p h e r a l   s p e e d   e q u a l   t o  

t he   f e e d i n g   s p e e d   of  t he   s t r i p   of  s c r a p   s h e e t   in  m o t i o n ,  



and  w i n d i n g   f r a m e   r o t a t i n g   means   p r o v i d e d   w i t h   means   f o r  

a d j u s t i n g   t h e   w i n d i n g   t o r q u e .   The  a p p a r a t u s ,   by  b e i n g  

so  p r o v i d e d   w i t h   t he   d a n c e r   r o l l e r   and  the   t o u c h   r o l l e r ,  

is   e n a b l e d   to  a d j u s t   s e l e c t i v e l y   t h e   d r i v i n g   t e n s i o n   o f  

t h e   s t r i p   of  s c r a p   s h e e t ,   t h e   w i n d i n g   t o r q u e ,   and  t h e  

w i n d i n g   t o u c h   p r e s s u r e   so  t h a t   t h e   s t r i p   of  s c r a p   s h e e t  

w i l l   be  wound  on  t he   w i n d i n g   f r a m e   w i t h   d e s i r e d   h a r d n e s s  

( d e n s i t y )   in  an  even   t h i c k n e s s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  is  a  s c h e m a t i c   f r o n t   d i a g r a m  

i l l u s t r a t i n g   a  w i n d i n g   a p p a r a t u s   f o r   a  s t r i p   of  s c r a p  
s h e e t   as  a  f i r s t   e m b o d i m e n t   of  t h i s   i n v e n t i o n .   F i g u r e   2 

is  a  f r a g m e n t a r y   l e f t   s i d e   v i ew   of  t h e   a p p a r a t u s   o f  

F i g u r e   1.  F i g u r e   3  i s   a  r i g h t   s i d e   v i ew   of  t h e  

a p p a r a t u s   of  F i g u r e   1.  F i g u r e   4  i s   a  p l a n   v i ew   of  a  

m o v a b l e   f r a m e   of  t he   a p p a r a t u s   of  F i g u r e   1.  F i g u r e   5  i s  

a  c r o s s   s e c t i o n   of  a  m a g n e t i c   p o w d e r   c l u t c h   to  be  u s e d  

as  t o r q u e   a d j u s t i n g   means   f o r   t h e   p r e s e n t   i n v e n t i o n .  

F i g u r e   6  is   a  f r o n t   v i ew   i l l u s t r a t i n g   a n o t h e r   w i n d i n g  

a p p a r a t u s   f o r   a  s t r i p   of  s c r a p   s h e e t   as  a  s e c o n d  

e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n .   F i g u r e   7  is   a  l e f t  

s i d e   v iew  of  t he   a p p a r a t u s   of  F i g u r e   6.  F i g u r e   8  is   a n  

e x p l a n a t o r y   d i a g r a m   i l l u s t r a t i n g   t h e   s t a t e   in  w h i c h   t h e  

s t r i p   of  s c r a p   s h e e t   is  c u t   and  wound  in  t h e   a p p a r a t u s  

of  F i g u r e   6.  F i g u r e   9  i s   a  c r o s s   s e c t i o n   i l l u s t r a t i n g  

the   s t a t e   in  which   a  w i n d i n g   f r a m e   is   c o n s t r u c t e d .  

BEST  MODES  OF  EMBODYING  THE  INVENTION 

Now,  the   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

d e t a i l   b e l o w   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s .  

F i g u r e s   1-5  i l l u s t r a t e   a  w i n d i n g   a p p a r a t u s   f o r   a  

s t r i p   of  s c r a p   s h e e t   as  t h e   f i r s t   e m b o d i m e n t   of  t h i s  

i n v e n t i o n .   A  s t r i p   of  s h e e t   S  c u t   o f f   t he   edge   of  a  

s h e e t   by  a  s l i t t e r   ( n o t   shown)   of  a  s h e e t   w i n d i n g  

m a c h i n e   and  d i s c h a r g e d   a t   a  s p e e d   e q u a l   to  t h e   d r i v i n g  

s p e e d   of  s h e e t   is  led  in  f rom  t h e   r i g h t   end  of  F i g u r e   1 ,  



p a s s e d   o v e r   g u i d e   r o l l e r s   10,  11a ,   a  d a n c e r   r o l l e r   3 ,  

and  a  g u i d e   r o l l e r   11b,   led  to  a  t o u c h   r o l l e r   1,  a n d  

n i p p e d   b e t w e e n   t h e   t o u c h   r o l l e r   1  and  a  n i p   r o l l e r   2 .  

The  n i p   r o l l e r   2  and  the   t o u c h   r o l l e r   1  j o i n t l y   draw  t h e  

s t r i p   of  s h e e t   S  a t   a  s p e e d   e q u a l   to  t h e   d i s c h a r g e d  

s p e e d .   The  d a n c e r   r o l l e r   in  t h e   p r e s e n t   e m b o d i m e n t   i s  

i l l u s t r a t e d   as  a  f l a n g e d   r o l l e r .   O p t i o n a l l y ,   a  r o l l e r  

w i t h o u t   a  f l a n g e   or  a  m e t a l l i c   w i r e   b e n t   in  a  loop   may 
be  used   i n s t e a d .  

As  a  t y p i c a l   e x a m p l e   of  t h e   s t r i p   of  s h e e t   f o r  

w h i c h   t he   w i n d i n g   a p p a r a t u s   of  t h i s   i n v e n t i o n   i s  

i n t e n d e d ,   t h e   s c r a p   s h e e t   cu t   o f f   e i t h e r   t he   edge  of  a  

s h e e t   may  be  c i t e d .   A  p l u r a l i t y   of  s u c h   s t r i p s   of  s c r a p  
s h e e t   n o r m a l l y   d i s c h a r g e d   from  t h e   s h e e t   w i n d i n g   m a c h i n e  

a r e   wound  up  a l l   a t   once   by  t h e   a p p a r a t u s   of  t h i s  

i n v e n t i o n .   The  a f o r e m e n t i o n e d   s c r a p   s h e e t   f o r   w h i c h  

t h i s   i n v e n t i o n   i s   i n t e n d e d   is  n o t   l i m i t e d   to  t he   s c r a p  
of   t he   t y p e   c u t   o f f   a  s h e e t   as  d e s c r i b e d   a b o v e .   I n  

f a c t ,   t h i s   i n v e n t i o n   is  a p p l i c a b l e   to   t h e   w i n d i n g   of  a  

s t r i p   of  s h e e t   of  s m a l l   w i d t h .  

The  g u i d e   r o l l e r s   10,  11a ,   and  11b  a r e   s u p p o r t e d  

in  p l a c e ,   in  c o n j u n c t i o n   w i t h   t h e   d a n c e r   r o l l e r   3,  by  a  

m o v a b l e   f r a m e   9.  The  m o v a b l e   f r a m e   9 - h a s   t h e   l o w e r   p a r t  

t h e r e o f   t h r e a d e d l y   e n g a g e d   w i t h   a  t h r e a d e d   ba r   8a  of  a  

l a t e r a l l y   r e c i p r o c a t i n g   m e c h a n i s m   8,  so  t h a t   t he   m o v a b l e  

f r a m e   9  w i l l   be  r e c i p r o c a t e d   in  t h e   a x i a l   d i r e c t i o n   o f  

t he   t o u c h   r o l l e r   1  by  c a u s i n g   t h e   t h r e a d e d   ba r   8a  to  b e  

r o t a t e d   a l t e r n a t e l y   in  o p p o s i t e   d i r e c t i o n s   by  a  m o t o r  

8 b .  

The  d a n c e r   r o l l e r   3  has  a  s u p p o r t   arm  3a  t h e r e o f  

p i v o t a l l y   s u p p o r t e d   by  a  f u l c r u m   12  a t   t he   end  of  a  

h o r i z o n t a l   arm  of  t h e   m o v a b l e   f r a m e   9  and  is   e n e r g i z e d  

u p w a r d l y   by  a  s p r i n g   13  and  a  w e i g h t   14.  So  long   as  t h e  

f e e d i n g   s p e e d   of  t h e   s t r i p   of  s h e e t   S  i s   k e p t   e q u a l   t o  

the   p e r i p h e r a l   s p e e d   of  t he   t o u c h   r o l l e r   1,  t he   d a n c e r  



r o l l e r   3  r e m a i n s   in  a  s t a t i o n a r y   c o n d i t i o n   w h i l e   i t   i s  

a d v a n c i n g   t h e   s t r i p   of  s h e e t   S  to   t h e   t o u c h   r o l l e r .   I n  

t h a t   c o n d i t i o n ,   a  m o t o r   15  w h i c h   i s   t h e   d r i v e   s o u r c e   f o r  

a  t o u c h   r o l l e r   m e c h a n i s m   4  s e r v i n g   to   d r i v e   t h e   t o u c h  

r o l l e r   1  t h r o u g h   t h e   medium  of  t o o t h e d   w h e e l s   16  and  a  

b e l t   17  has   i t s   r o t a t i n g   s p e e d   c o n t r o l l e d .   To  be  m o r e  

s p e c i f i c ,   t h i s   c o n t r o l   of  t h e   r o t a t i n g   s p e e d   of  t h e  

m o t o r   15  i s   e f f e c t e d   by  t r a n s f e r r i n g   t h e   a n g l e   o f  

r o t a t i o n   of   t h e   s u p p o r t   arm  3a  f rom  t h e   r e f e r e n c e  

p o s i t i o n   t h e r e o f   v i a   a  t o o t h e d   w h e e l   16b  to   a  

p o t e n t i o m e t e r   22,  t h e r e   to   be  c o n v e r t e d   i n t o   a  

c o r r e s p o n d i n g   s i g n a l ,   c o m p a r i n g   t h e   s i g n a l   t h u s   d e t e c t e d  

w i t h   t h e   r e f e r e n c e   s p e e d   s i g n a l ,   and  f e e d i n g   t h e  

d i f f e r e n c e   b e t w e e n   t h e   two  s i g n a l s   as  an  o p e r a t i n g  

s i g n a l   to   t h e   m o t o r   15.  The  n e c e s s i t y   f o r   t h e   d e t e c t i o n  

m e c h a n i s m   j u s t   d e s c r i b e d   may  be  o b v i a t e d   by  r e p l a c i n g  

t h e   m o t o r   15  w i t h   a  d e v i c e   c a p a b l e   of  m e c h a n i c a l l y  

t r a n s f e r r i n g   t h e   r o t a t i o n   of  t h e   d r i v e   s y s t e m   to  t h e  

t o u c h   r o l l e r .  

The  n i p   r o l l e r   2  in  t h e   p r e s e n t   e m b o d i m e n t   is   s o  

a d a p t e d   as  to   be  m o u n t e d   d i r e c t l y   on  t he   t o u c h   r o l l e r   1 

and ,   s o l e l y   by  i t s   own  w e i g h t ,   e n a b l e d   to  p r e s s   t h e  

s t r i p   of  s h e e t   S  a g a i n s t   t h e   t o u c h   r o l l e r   1  t i g h t l y  

e n o u g h   to  p r e v e n t   s l i p p a g e   of  t h e   s t r i p   S  n i p p e d   b e t w e e n  

the   two  r o l l e r s .   The  t o u c h   r o l l e r   1  has   a  w i d t h   s u c h  

t h a t   i t   w i l l   come  i n t o   c o n t a c t   w i t h   t h e   e n t i r e   w i d t h   o f  

t he   w i n d i n g   b a r r e l   of  a  w i n d i n g   f r a m e   7.  The  w i d t h   o f  

t he   n ip   r o l l e r   i s   e q u a l i z e d   w i t h   t h a t   of  t h e   t o u c h  

r o l l e r .  

In  t h e   p r e s e n t   e m b o d i m e n t ,   t h e   t o u c h   r o l l e r   1  i s  

r o t a t e d   a t   a  f i x e d   p o s i t i o n   on  a  b a s e   18  and  t h e   w i n d i n g  

f r a m e   7  i s   l e f t   r e s t i n g   on  t h e   t o u c h   r o l l e r .  

S p e c i f i c a l l y ,   t h e   w i n d i n g   f r a m e   7  has   t he   l o w e r   e n d  

t h e r e o f   s u p p o r t e d   by  a  f u l c r u m   19  and  the   u p p e r   e n d  

t h e r e o f   d e t a c h a b l y   s u p p o r t e d   b e t w e e n   t h e   u p p e r   ends   of  a  



p a i r   of  s w i n g a b l e   w i n d i n g   arms  20  as  i l l u s t r a t e d   i n  

F i g u r e   1  and  F i g u r e   2.  The  p r e s s u r e   w i t h   which   t h e   a r m s  

20  a r e   p u s h e d   a g a i n s t   t he   t o u c h   r o l l e r   1  is  a d j u s t e d   b y  

a  h y d r a u l i c   c y l i n d e r   2 1 .  

A  r o t a t i n g   m e c h a n i s m   5  f o r   t he   w i n d i n g   f r a m e   7  o n  

t he   arms  20  may  r e l y   f o r   i t s   m o t i v e   f o r c e   upon  s o m e  

o t h e r   m o t o r .   In  t he   p r e s e n t   e m b o d i m e n t ,   t he   r o t a t i o n   o f  

t he   w i n d i n g   f r a m e   7  i s   e f f e c t e d   by  t r a n s m i t t i n g   t h e  

r o t a t i o n   of  t h e   DC  m o t o r   15  f o r   d r i v i n g   the   t o u c h   r o l l e r  

1  v i a   a  b e l t   17a  to  a  m a g n e t i c   p o w d e r   c l u t c h   1 7 a  

d i s p o s e d   on  t h e   same  s h a f t   as  t h e   f u l c r u m   19  and ,   a s  

i l l u s t r a t e d   in  d e t a i l   in  F i g u r e   5,  f u r t h e r   t r a n s m i t t i n g  

t h i s   r o t a t i o n   f rom  t h e   o u t p u t   s h a f t   of  t he   m a g n e t i c  

powder   c l u t c h   6  v i a   a  p u l l e y   23  and  t h e   b e l t   17b  to  t h e  

t o o t h e d   w h e e l s   16a  w h i c h   a r e   a d a p t e d   to   r o t a t e   t h e  

w i n d i n g   f r a m e   7.  S i n c e   t h e   p u l l e y   23  i s   s u p p o r t e d   i n  

p l a c e   by  a  b e a r i n g   19'  w h i c h   i s   r o t a t a b l y   a t t a c h e d   t o  

t h e   end  of  t he   f u l c r u m   19,  t h e   r o t a t i o n   from  the   c l u t c h  

i s   no t   t r a n s m i t t e d   to  t he   f u l c r u m   19.  The  m a g n e t i c  

powder   c l u t c h   6  is   u t i l i z e d   as  means   of  a d j u s t i n g   t h e  

t o r q u e   f o r   t he   w i n d i n g   t o r q u e   a d j u s t i n g   d e v i c e .   T h e  

w i n d i n g   t o r q u e   a d j u s t i n g   d e v i c e   i s   p r o v i d e d   w i t h   a  

v o l t a g e - a d j u s t a b l e   s l i d i n g   t y p e   a u t o t r a n s f o r m e r   a d a p t e d  

to  s e t   a  p r e s c r i b e d   t o r q u e   or  a  d e v i c e   c a p a b l e   o f  

s e t t i n g   t h e   i n i t i a l   w i n d i n g   t e n s i o n   and  t h e  r a t i o   f o r  

g r a d u a l   d e c r e a s e   of  t h e   w i n d i n g   t e n s i o n ,   a  d e v i c e   f o r  

d e t e c t i n g   t h e   a m o u n t   of  t h e   s t r i p   of  s h e e t   S  wound  u p  

( t h e   d i a m e t e r   of  t h e   r o l l   of  t h e   s t r i p   of  s h e e t   S) ,   a n d  

a  t e n s i o n   c o n t r o l l e r .   In  t h i s   a r r a n g e m e n t ,   as  t h e   r o l l  

R  g rows   in  d i a m e t e r ,   t he   t o r q u e   of  t h e   w i n d i n g   f r a m e   7 

is   a d j u s t e d   by  c a u s i n g   t h e   t e n s i o n   c o n t r o l l e r   t o  

c a l c u l a t e   t h e   n e c e s s a r y   w i n d i n g   t o r q u e   s i g n a l   b a s e d   o n  

t h e   s i g n a l   f rom  t h e   a f o r e m e n t i o n e d   s e t t i n g   d e v i c e   a n d  

t h e   s i g n a l   f rom  t he   d e t e c t i n g   d e v i c e ,   a m p l i f y   t h e  

c a l c u l a t e d   s i g n a l ,   and  f e e d   o u t   t h e   a m p l i f i e d   s i g n a l   a n d  



c o n t r o l l i n g   t h e   e x c i t i n g   c u r r e n t   f l o w i n g   t h r o u g h   t h e  

c o i l   of  t h e   m a g n e t i c   p o w d e r   c l u t c h   6  in  a c c o r d a n c e   w i t h  

t h e   o u t p u t   s i g n a l   of  t h e   t e n s i o n   c o n t r o l l e r .  

Now,  t h e   w i n d i n g   m o t i o n   p r o d u c e d   by  t he   a p p a r a t u s  

of  t h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d .   The  l o n g  

c o n t i n u o u s   s t r i p   of  s h e e t   S  d i s c h a r g e d   f rom  t he   c u t t i n g  

u n i t   of  t h e   s h e e t   w i n d i n g   m a c h i n e   i s   p a s s e d   a r o u n d   t h e  

g u i d e   r o l l e r s   10  and  11a ,   t h e   d a n c e r   r o l l e r   3,  and  t h e  

g u i d e   r o l l e r   11b  and  t h e n   n i p p e d   b e t w e e n   t h e   n ip   r o l l e r  

2  and  t h e   t o u c h   r o l l e r   1,  w i t h   t he   l e a d i n g   end  of  t h e  

s t r i p   of  s h e e t   S  a t t a c h e d   to  t h e   w i n d i n g   b a r r e l   of  t h e  

w i n d i n g   f r a m e   7.  By  means   of  t h e   h y d r a u l i c   c y l i n d e r   2 1 ,  

t h e   w i n d i n g   arms  20  a r e   t i l t e d   and  t h e   w i n d i n g   b a r r e l   o f  

t h e   w i n d i n g   f r a m e   7  i s   a l l o w e d   to   r e s t   on  t h e   t o u c h  

r o l l e r   1  w i t h   p r e s c r i b e d   p r e s s u r e   of  c o n t a c t .   B e s i d e s ,  

t h e   e n e r g i z i n g   f o r c e   e x e r t e d   u p w a r d l y   upon  t h e   d a n c e r  

r o l l e r   3  i s   a d j u s t e d   in  due  c o n s i d e r a t i o n   of  t h e  

m a t e r i a l   of  t h e   s t r i p   of  s h e e t   to  be  wound  up  and  t h e  

h a r d n e s s   w i t h   w h i c h   t h e   s t r i p   of  s h e e t   is   to   be  w o u n d  

up.   T h i s   a d j u s t m e n t   of  t h e   e n e r g i z i n g   f o r c e   i s   e f f e c t e d  

by  t u r n i n g   t he   s c r e w   13a  s u p p o r t i n g   t h e   u p p e r   end  of  t h e  

s p r i n g   13.  O t h e r w i s e ,   t h e   e n e r g i z i n g   f o r c e   f o r   t h e  

d a n c e r   r o l l e r   may  be  a d j u s t e d   by  r e g u l a t i n g   t he   d i s t a n c e  

of  t h e   s u p p o r t   arm  3a  f rom  t he   f u l c r u m   12  of  t he   w e i g h t  

14.  A l t e r n a t i v e l y ,   t h e   e n e r g i z i n g   f o r c e   f o r   t he   d a n c e r  

r o l l e r   may  be  a d j u s t e d   by  u s i n g   a  h y d r a u l i c   c y l i n d e r   i n  

p l a c e   of  t h e   c o m b i n a t i o n   of  t h e   s p r i n g   and  t h e   w e i g h t .  

The  t e n s i o n   of  t h e   s t r i p   of  s h e e t   can  be  a d j u s t e d   b y  

v a r y i n g   t h e   e n e r g i z i n g   f o r c e   e x e r t e d   upon  t h e   d a n c e r  

r o l l e r   b e c a u s e   t h e   s t r i p   of  s h e e t   p r o d u c e s   t e n s i o n   i n  

i t s e l f   in  r e a c t i o n   to   t h e   a f o r e m e n t i o n e d   e n e r g i z i n g  

f o r c e .  

As  t he   m o t o r s   15,  8b  a r e   s e t   r o t a t i n g   a f t e r  

c o m p l e t i o n   of  t h e   a d j u s t m e n t   d e s c r i b e d   a b o v e ,   t he   t o u c h  

r o l l e r   and  the   w i n d i n g   f r a m e   b e g i n   to   r o t a t e ,   t h e  



m o v a b l e   f r a m e   b e g i n s   to  r e c i p r o c a t e   in  t h e   a x i a l  

d i r e c t i o n   of  t h e   t o u c h   r o l l e r ,   and  t h e   s t r i p   of  s h e e t   S 

b e g i n s   to  wrap   i t s e l f   a r o u n d   the   r o t a t i n g   w i n d i n g   f r a m e  

7  w h i l e   r e c i p r o c a t i n g   in  t he   l a t e r a l   d i r e c t i o n .   If   t h e  

t e n s i o n   of  t h e   s t r i p   of  s h e e t   d i s c h a r g e d   f rom  t he   s h e e t  

w i n d i n g   m a c h i n e   v a r i e s   f o r   some  r e a s o n   or  o t h e r   a n d ,  

c o n s e q u e n t l y ,   t h e   d a n c e r   r o l l e r   3  i s   r a i s e d ,   t h e  

p o t e n t i o m e t e r   22  d e t e c t s   t he   a n g u l a r   d i s p l a c e m e n t   a n d  

f e e d s   ou t   a  c o r r e s p o n d i n g   o u t p u t   s i g n a l   and  t h e   mo to r   15 

i n c r e a s e s   i t s   own  r e v o l u t i o n   number   in  a c c o r d a n c e   w i t h  

t h e   o u t p u t   s i g n a l   f rom  t h e   p o t e n t i o m e t e r .   C o n s e q u e n t l y ,  

t he   p e r i p h e r a l   s p e e d   of  t he   t o u c h   r o l l e r   1  i s   i n c r e a s e d  

o v e r   t he   d i s c h a r g i n g   s p e e d   of  t he   s t r i p   of  s h e e t   e n o u g h  
f o r   t h e   t o u c h   r o l l e r   to  r e t u r n   to  i t s   s t a t e d   p o s i t i o n .  

I f ,   c o n v e r s e l y ,   t he   d a n c e r   r o l l e r   g o e s   down,   t h e   o u t p u t  

s i g n a l   f rom  t h e   p o t e n t i o m e t e r   22  i s   s u c h   as  to   d e c r e a s e  

t he   r e v o l u t i o n   number   of  t he   : v t o r   15  e n o u g h   f o r   t h e  

d a n c e r   r o l l e r   to  r e t u r n   to  i t s   s t a t e d   p o s i t i o n .   If   t h e  

t e n s i o n   of  t h e   s t r i p   of  s h e e t   v a r i e s   so  i n s t a n t a n e o u s l y  

t h a t   t he   s p e e d   c o n t r o l   s y s t e m   of  t he   m o t o r   15  w i l l   b e  

u n a b l e   to   f o l l o w   the   v a r i a t i o n ,   t he   d a n c e r   r o l l e r  

r e s p o n d s   q u i c k l y   e n o u g h   to  a b s o r b   t h e   i n s t a n t a n e o u s  

v a r i a t i o n   of  t h e   t e n s i o n   by  c h a n g i n g   i t s   p o s i t i o n  

a c c o r d i n g l y .   The  p o r t i o n   of  t h e   s t r i p   of  s h e e t   w h i c h   i s  

in  m o t i o n   on  t h e   u p s t r e a m   s i d e   of  t h e   t o u c h   r o l l e r   1  c a n  

i m p a r t   s t a b l e   t r a v e l i n g   s t r e s s   to  t h e   s t r i p   of  s h e e t   i n  

a c c o r d a n c e   w i t h   t he   m a g n i t u d e   of  t h e   e n e r g i z i n g   f o r c e  

e x e r t e d   upon  t h e   d a n c e r   r o l l e r   w h i c h   r a n g e s   f r o m  

e x t r e m e l y   low  t e n s i o n   to  h i g h   t e n s i o n .   C o n s e q u e n t l y ,  

t h e   t o u c h   r o l l e r   1  p e r f o r m s   the   work  of  d r a w i n g   ou t   t h e  

s t r i p   of  s h e e t   S  by  k e e p i n g   pace   w i t h   t h e   d i s c h a r g i n g  

s p e e d   of  t h e   s t r i p   of  s h e e t   and  t h e   w i n d i n g   f r a m e   7 

c o n t i n u e s   to   wind  t h e r e i n   t he   s t r i p   of  s h e e t   a t   t h e  

op t imum  w i n d i n g   t o r q u e   by  v i r t u e   of  t h e   m a g n e t i c   p o w d e r  

c l u t c h   6.  Owing  to  t h e   m a g n e t i c   p o w d e r   c l u t c h   6  w h i c h  



i s   c a p a b l e   of  v a r y i n g   t h e   o u t p u t   t o r q u e ,   t h e   w i n d i n g  

f r a m e   is  e n a b l e d   to  c o n t i n u e   w i n d i n g   t h e   s t r i p   of  s h e e t  

w i t h   r e q u i r e d   w i n d i n g   t o r q u e .   Whi le   t h e   w i n d i n g   f r a m e   7 

is   w i n d i n g   t h e   s t r i p   of  s h e e t ,   the   h y d r a u l i c   c y l i n d e r   21 

a d j u s t s   i t s   p r e s s u r e   so  t h a t   t he   w i n d i n g   f r a m e   7  w i l l   b e  

l e f t   r e s t i n g   on  t h e   t o u c h   r o l l e r   1  w i t h   t h e   r e q u i r e d  

f o r c e .   In  o r d e r   to   c o n s t a n t l y   r e t a i n   t h e   r e q u i r e d  

c o n t a c t   p r e s s u r e   b e t w e e n   t he   t o u c h   r o l l e r   and  t h e   r o l l   R 

as  d e s c r i b e d   a b o v e ,   t h e   f o r c e   f o r   m u t u a l   p r e s s u r e   may  b e  

p r o d u c e d   by  t h e   u se   of  a  s p r i n g   or  w e i g h t   i n s t e a d   of  t h e  

h y d r a u l i c   c y l i n d e r .   S i n c e   t h e   r o l l   R  i s   k e p t   p r e s s e d  

a g a i n s t   t h e   t o u c h   r o l l e r   1,  t h e   w i n d i n g   t e n s i o n   e x e r t e d  

upon  t h e   s t r i p   of  s h e e t   b e i n g   wound  on  t h e   w i n d i n g   f r a m e  

may  be  d i f f e r e n t   f rom  t h e   t e n s i o n   i m p a r t e d   to   t h e  

p o r t i o n   of  t h e   s t r i p   of  s h e e t   in  m o t i o n   on  t h e   u p s t r e a m  

s i d e   of  t h e   t o u c h   r o l l e r   1 .  

U n n e c e s s a r y   f o r c e d   s t o p p a g e   of  t h e   s h e e t   w i n d i n g  

m a c h i n e   may  be  p r e v e n t e d   by  f o l l o w i n g   t h e   p r a c t i c e   o f  

e x a m i n i n g   t he   s i z e   of  t h e  r o l l   R  f o r m e d   on  t h e   w i n d i n g  

f r a m e   of  t he   a p p a r a t u s   f o r   w i n d i n g   a  s t r i p   of  s c r a p  
s h e e t   w h e n e v e r   t h e   s h e e t   w i n d i n g   m a c h i n e   i s   s t o p p e d   a n d  

r e p l a c i n g   t h e   w i n d i n g   f r a m e   w i t h   a  new  one  w h e n  

n e c e s s a r y .  
Where  t h e   two  s t r i p s   of  s c r a p   s h e e t   b e i n g   w o u n d  

o u t s i d e   t h e   o p p o s i t e   e d g e s   of  t h e   s h e e t   w i n d i n g   m a c h i n e  

a r e   r e q u i r e d   to   be  r e m o v e d   ou t   of  t h e   r a n g e   of  t h e  

s t r o k e   of  t h e   a u t o m a t i c   c u t t i n g   u n i t   of  t h e   s h e e t  

w i n d i n g   m a c h i n e   and  p r e v e n t e d   from  b e i n g   c u t   a p a r t   a t  

t h e   t i m e   t h a t   t h e   t r a i l i n g   end  of  a  s h e e t   r o l l   is  s l i t  

in  t h e   d i r e c t i o n   of  w i d t h   of  t he   s h e e t   by  t h e   c u t t i n g  

u n i t ,   t h e   d e s i r e d   r e m o v a l   of  t he   s t r i p s   of  s c r a p   s h e e t  

f rom  t he   a f o r e m e n t i o n e d   r a n g e   of  t h e   s t r o k e   of  t h e  

c u t t i n g   u n i t   can  be  e a s i l y   a t t a i n e d   by  d i s p l a c i n g   t h e  

d a n c e r   r o l l e r   3  w i t h   a  p u l l   to  be  g i v e n   f rom  t h e   s h e e t  

w i n d i n g   m a c h i n e   s i d e   i n s t e a d   of  c a u s i n g   t h e   s t r i p s   o f  



s c r a p   s h e e t   to  be  l o o s e n e d   from  t h e   w i n d i n g   f r a m e   7 .  

S i n c e ,   in  t he   a p p a r a t u s   f o r   w i n d i n g   a  s t r i p   o f  

s c r a p   s h e e t   on  t h e   w i n d i n g   f r a m e   by  c a u s i n g   the   s t r i p   t o  

be  l a t e r a l l y   r e c i p r o c a t e d   r e l a t i v e   to   t h e   w i n d i n g   f r a m e ,  

t h i s   i n v e n t i o n   i n c o r p o r a t e s   t h e   t o u c h   r o l l e r   f o r   t h e  

p u r p o s e   of  i m p a r t i n g   p r o p e r   t r a v e l i n g   t e n s i o n   to  t h e  

s t r i p   of  s h e e t   and  e n a b l i n g   t h e   s t r i p   to   be  wound  on  t h e  

w i n d i n g   f r a m e   w i t h   w i n d i n g   t o r q u e   s u c h   as  to  p r o d u c e   t h e  

op t imum  w i n d i n g   t e n s i o n   as  d e s c r i b e d   a b o v e ,   t h e  

i n v e n t i o n   g i v e s   a  p e r f e c t   s o l u t i o n   to   t h e   p r o b l e m   of  t h e  

c o n v e n t i o n a l   a p p a r a t u s   t h a t   t h e   s t r i p   of  s c r a p   s h e e t  

w h i c h   is  wound  up  by  b e i n g   s i m p l y   d r a w n   ou t   e n t r a p s  

l a r g e   v o l u m e   of  a i r   b e t w e e n   a d j a c e n t   p l i e s   of  s h e e t   i n  

t he   r o l l ,   f o r m s   w r i n k l e s   and  f o l d s   in  t h e   p o r t i o n   of  t h e  

s h e e t   b e i n g   p a s s e d   a r o u n d   t he   g u i d e   r o l l e r s ,   and  g i v e s  

r i s e   to  a  r o l l   f i n i s h e d   w i t h   an  o u t w a r d l y   c u r v e d  

s u r f a c e ,   i n w a r d l y   c u r v e d   s u r f a c e ,   or  i r r e g u l a r l y   r i s i n g  

and  f a l l i n g   s u r f a c e ,   or  t h e   s t r i p   of  s c r a p   s h e e t   b r e a k s ,  

s l a c k e n s ,   or  e n t a n g l e s   b e c a u s e   of  v a r i a t i o n   in  t h e  

t e n s i o n   of  t he   s t r i p   of  s h e e t   in  m o t i o n   u n d e r   t h e  

i n f l u e n c e   of  t h e   i n e r t i a   g e n e r a t e d   by  t h e   w i n d i n g   f r a m e .  

S i n c e  t h e   s u r f a c e   of  t he   r o l l   of  s t r i p   of  s c r a p   s h e e t  

w h i c h   has   b e e n   wound  up  w i t h   t h e   o p t i m u m   t e n s i o n  

p r o d u c e d   by  t h e   f r e e l y   a d j u s t a b l e   w i n d i n g   t o r q u e   i s  

p r e s s e d   down  w i t h   t h e   t o u c h   r o l l e r   d u r i n g   t h e   c o u r s e   o f  

t h e   w i n d i n g ,   t h e   s t r i p   of  s h e e t   can  be  wound  t i g h t l y   a n d  

s u b s t a n t i a l l y   u n i f o r m l y   w i t h o u t   g i v i n g   b i r t h   t o  

i r r e g u l a r   r i s e   and  f a l l   in  t he   s u r f a c e   of  t h e   f i n i s h e d  

r o l l .   S i n c e   t h e   r o t a t i o n   of  t h e   w i n d i n g   f r a m e   i s  

s u b j e c t e d   to  t h e   b r a k i n g   e f f e c t   b r o u g h t   a b o u t   by  t h e  

f r i c t i o n   b e t w e e n   t h e   t o u c h   r o l l e r   and  t h e   r o l l   of  s t r i p  

of  s c r a p   s h e e t ,   i t   i s   l i b e r a t e d   f rom  t h e   i n f l u e n c e   o f  

t he   i n e r t i a   g e n e r a t e d   by  t he   w i n d i n g   f r a m e .   F u r t h e r ,  

s i n c e   t he   t r a v e l i n g   t e n s i o n ,   t h e   w i n d i n g   t o r q u e ,   and  t h e  

w i n d i n g   t o u c h   p r e s s u r e   of  t he   s t r i p   of  s c r a p   s h e e t   a r e  



i n d e p e n d e n t l y   a d j u s t a b l e ,   t h e   t i g h t n e s s   w i t h   w h i c h   t h e  

s t r i p   of  s c r a p   s h e e t   i s   wound  i n t o   t h e   r o l l   R  can   b e  

f r e e l y   s e l e c t e d   and  t h e   w i n d i n g   a p p a r a t u s   i t s e l f   c a n  

amply   c o o p e r a t e   w i t h   t h e   s h e e t   w i n d i n g   m a c h i n e   o f  

h i g h - s p e e d   o p e r a t i o n .  

F i g u r e   6  t h r o u g h   F i g u r e   9  i l l u s t r a t e   a  w i n d i n g  

a p p a r a t u s   f o r   a  s t r i p   of  s c r a p   s h e e t   as  t h e   s e c o n d  

e m b o d i m e n t   of  t h i s   i n v e n t i o n .   T h i s   w i n d i n g   a p p a r a t u s  

has   two  w i n d i n g   f r a m e s   a t t a c h e d   to   w i n d i n g   a rms  and  t h e  

c o n t a c t   p r e s s u r e   of  t h e   t o u c h   r o l l e r   a g a i n s t   t h e   w i n d i n g  

f r a m e s   i s   c o n t r o l l e d   on  t h e   t o u c h   r o l l e r   s i d e .   T h e  

s t r i p   of  s h e e t   S  is   p a s s e d   a r o u n d   g u i d e   r o l l e r s   1 0 ,  1 1  

and  a  d a n c e r   r o l l e r   3  d i s p o s e d   on  a  m o v a b l e   f r a m e   9,  l e d  

i n t o   t h e   b o u n d a r y   b e t w e e n   a  n i p   r o l l e r   2  and  a  t o u c h  

r o l l e r   1,  and  wound  up  on  a  w i n d i n g   f r a m e   7a .   T h e  

m o v a b l e   f r a m e   9  i s   a d a p t e d ,   s i m i l a r l y   to  t h e   c o u n t e r t y p e  

of  t h e   f i r s t   e m b o d i m e n t ,   to   be  r e c i p r o c a t e d   in  t h e   a x i a l  

d i r e c t i o n   of  t h e   t o u c h   r o l l e r   1.  The  t o u c h   r o l l e r   1  a n d  

t h e   n i p   r o l l e r   2  a r e   r o t a t a b l y   s u p p o r t e d   by  a  h o r i z o n t a l  

arm  24  r o t a t a b l y   s u p p o r t e d   by  a  s h a f t   24'  as  a  f u l c r u m .  

The  n i p   r o l l e r   2  is  e n e r g i z e d   a g a i n s t   t h e   t o u c h   r o l l e r   1 

by  a  s u i t a b l e   m e a n s .  

Two  w i n d i n g   f r a m e s   7a,   7b  a r e   s u p p o r t e d   one  e a c h  

at   t h e   o p p o s i t e   ends   b e t w e e n   a  p a i r   of  w i n d i n g   a rms   2 0 .  

The  w i n d i n g   arms  20  a r e   a d a p t e d   to   be  r o t a t e d   a b o u t   a  

s u p p o r t   s h a f t   19  so  t h a t   w h i l e   one  f r a m e   7a  i s   w i n d i n g  

up  t h e   s t r i p   of  s h e e t   S,  t h e   o t h e r   w i n d i n g   f r a m e   7b  i s  

k e p t   a t   r e s t   so  as  to   p e r m i t   r e m o v a l   t h e r e f r o m   of  a  c o r e  

on  w h i c h   t h e   s t r i p   of  s h e e t   has   b e e n   wound  up  to   f u l l  

s i z e   and  a t t a c h m e n t   of  a  new  c o r e   t h e r e t o .  

To  be  more  s p e c i f i c ,   t h e   r o t a t i o n   of  a  m o t o r   15 

is   t r a n s m i t t e d   t h r o u g h   b e l t s   17a ,   17b  to  t h e   t o u c h  

r o l l e r   1.  C o n s e q u e n t l y ,   t h e   t o u c h   r o l l e r   1  i n  

c o o p e r a t i o n   w i t h   t he   n i p   r o l l e r   2  d r a w s   ou t   t h e   s t r i p   o f  

s h e e t   a t   a  s p e e d   e q u a l   to   t h e   d i s c h a r g i n g   s p e e d   of  t h e  



s t r i p   of  s h e e t .   D u r i n g   t h e   c o u r s e   of  t h e   w i n d i n g ,   t h e  

c o n t a c t   p r e s s u r e   wh ich   t h e   t o u c h   r o l l e r   1  e x e r t s   u p o n  
t h e   r o l l   R  of  s t r i p   of  s h e e t   w i t h i n   t he   w i n d i n g   f r a m e s  

is   a d j u s t e d   by  a  h y d r a u l i c   c y l i n d e r   2 1 .  

By  t h e   r o t a t i o n   of  t he   m o t o r   15  w h i c h   i s  

t r a n s m i t t e d   t h r o u g h   t h e   b e l t s   17,  a  g r o u p   of  t o o t h e d  

w h e e l s   16,  42,  and  43,  and  a  m a g n e t i c   p o w d e r _ c l u t c h   6  t o  

t h e   w i n d i n g   f r a m e s   7a,  7b  on  t he   w i n d i n g   a rms  20,  t h e  

w i n d i n g   f r a m e s   7a,  7b  a r e   o p e r a t e d   w i t h   w i n d i n g   t o r q u e  

s u i t a b l e   f o r   p r o d u c i n g   r o t a t i o n   a t   a  s p e e d   e q u a l   to  t h e  

f e e d i n g   s p e e d   of  t he   s t r i p   of  s h e e t .   The  s t r i p   of  s h e e t  

S  i s   c o n s e q u e n t l y   wound  up  e v e n l y   on  t he   w i n d i n g   f r a m e  

7a  as  d e s c r i b e d   a b o v e .   When  t h e   r o l l   R  of  s t r i p   o f  

s h e e t   t h u s   f o r m e d   on  t h e   w i n d i n g   f r a m e   g rows   so  much  a s  

to   r e a c h   a  p r e s c r i b e d   d i a m e t e r ,   t h i s   s t a t e   of  m a t u r i t y  

of  d i a m e t e r   i s   d e t e c t e d   by  a  s u i t a b l e   m e t h o d   and  a  

s i g n a l   i n d i c a t i v e   of  t h i s   s t a t e   is   t r a n s m i t t e d   to  s e t   a  

m o t o r   25  r o t a t i n g .   The  r o t a t i o n   of  t he   m o t o r   25  i s  

t r a n s m i t t e d   to  a  b e l t   26,  w i t h   t h e   r e s u l t   t h a t   t h e  

w i n d i n g   arms  20  a r e   r o t a t e d   by  1 8 0 ° .   S u b s e q u e n t l y ,  

a  c u t t i n g   and  w i n d i n g   d e v i c e   27  i s   moved  a l o n g   a  r a i l  

28'   and  b r o u g h t   to  a  p l a c e   d i r e c t l y   u n d e r   t h e   w i n d i n g  

f r a m e   7b  ( t h e   means   f o r   t h i s   movemen t   i s   n o t   shown  i n  

t h e   d i a g r a m ) .   As  a  r e s u l t ,   t h e   s t r i p   of  s h e e t   S  i s  

p a s s e d   a r o u n d   g u i d e   r o l l e r s   33  d i s p o s e d   a t   t h e   l e a d i n g  

end  of  t h e   c u t t i n g   and  w i n d i n g   d e v i c e   27  and  a r o u n d  

g u i d e  r o l l e r s   34  s u p p o r t e d   on  t h e   w i n d i n g   arms  2 0 - a n d  

wound  up  on  t h e   w i n d i n g   f r a m e   7a  d i s p o s e d   b e l o w   ( F i g u r e  

8 ) .   In  t h e   e n s u i n g   c o n d i t i o n ,   a  h y d r a u l i c   c y l i n d e r - 2 8  

of  t h e   c u t t i n g   and  w i n d i n g   d e v i c e   27  i s   s e t   o p e r a t i n g .  

The  c o n s e q u e n c e   is  t h a t   an  arm  29  is   r o t a t e d   a b o u t   a  

s h a f t   30  as  a  f u l c r u m   as  i l l u s t r a t e d   by  t h e   c h a i n   l i n e ,  

a  b l a d e   31  f i x e d   at   t h e   l e a d i n g   end  of  t h e   a r m  2 9   s l i t s  

t h e   s t r i p   of  s h e e t   t r a v e l i n g   a b o v e ,   a  c u r r e n t   of  a i r   i s  

s t a r t e d   t h r o u g h   a  h o l e   31'   p r o v i d e d   on  t h e   i n n e r   s i d e   o f  



t h e   b l a d e   31,  t h e   s e v e r e d   end  of  t h e   s t r i p   of  s h e e t   i s  

w o u n d  u p   a r o u n d   t h e   w i n d i n g   f r a m e   7a  a n d ,   a t   t he   s a m e  

t i m e ,   t he   l e a d i n g   end  of  t he   s t r i p   of  s h e e t   i s   led   a l o n g  

a  c u r v e d   s u r f a c e   32  of  t he   arm  29  and  wound  a r o u n d   t h e  

w i n d i n g   b a r r e l   of  t h e   w i n d i n g   f r a m e   7b.  A f t e r   t he   t w o  

s e v e r e d   e n d s   of  t h e   s t r i p   of  s h e e t   h a v e   b e e n   w o u n d  

a r o u n d   t h e   r e s p e c t i v e   w i n d i n g   f r a m e s   7a ,   7b  as  d e s c r i b e d  

a b o v e ,   t h e   c u t t i n g   and  w i n d i n g   d e v i c e   27  is   r e t r a c t e d   t o  

i t s   o r i g i n a l   p o s i t i o n .  

The  w i n d i n g   f r a m e   7a  on  w h i c h   t h e   s t r i p   of  s h e e t  

h a s  b e e n   wound  to  t h e   p r e s c r i b e d   d i a m e t e r   is   m o v e d  

d o w n w a r d l y   by  t h e   r o t a t i o n   of  t h e   w i n d i n g   arm  at   a n  

a n g l e   of  1 8 0  .   The  w i n d i n g   f r a m e   7a  c o m p r i s e s   t w o  

f l a n g e s   3 5 a ,   35b  and  a  w i n d i n g   b a r r e l   ( w i n d i n g   c o r e )   35  

h a v i n g   t h e   o p p o s i t e   e n d s   t h e r e o f   f i t t e d   to  p r o j e c t e d  

p o r t i o n s   3 8 a ,   38b  of  t he   a f o r e m e n t i o n e d   f l a n g e s .   T h e  

f l a n g e   35a  i s   c o n n e c t e d   to  a  p i s t o n   37a  of  a  c y l i n d e r  

36a  d i s p o s e d   on  one  of  t he   w i n d i n g   a rms  2 0 . - -  T h e   f l a n g e  

35b  is  r o t a t a b l y   c o n n e c t e d   to  a  p i s t o n   37b  of  a  c y l i n d e r  

36b  p r o v i d e d   on  t h e   o t h e r   w i n d i n g   arm  20.  When  t h e  

c y l i n d e r s   36a ,   36b  a r e   s i m u l t a n e o u s l y   a c t u a t e d   so  as  t o  

e f f e c t   r e t r a c t i o n   of  t h e   p i s t o n s   37a ,   37b ,   t h e r e f o r e ,  

t h e   p r o j e c t e d   p o r t i o n s   38a ,   38b  of  t h e   f l a n g e s   a r e  

p u l l e d   o u t   of  t h e   w i n d i n g   b a r r e l   35  and  t h e   w i n d i n g  

b a r r e l   35  w r a p p e d   in   t h e   r o l l   of  s t r i p   of  s h e e t   f a l l s  

down  o n t o   a  c o n v e y i n g   b a s e   44  to  be  t r a n s p o r t e d .   T h e n ,  

by  a c t u a t i n g   a  c y l i n d e r   39  d i s p o s e d   b e l o w   t h e   w i n d i n g  

arms  2 0  t h e r e b y   r o t a t i n g   a  w i n d i n g   c o r e   f e e d   arm  40 

a r o u n d   a  s h a f t   41  as  a  f u l c r u m ,   p l a c i n g   a  new  w i n d i n g  

b a r r e l   35'   s u p p o r t e d   on  an  arm  in  t h e   m i d d l e   of  t h e  

o p p o s i t e   e n d s   35a ,   35b,   and  a g a i n   a c t u a t i n g   t h e  

c y l i n d e r s  3 6 a ,   36b  t h e r e b y   d r i v i n g   t h e   p r o j e c t e d  

p o r t i o n s   38a ,   38b  i n t o   t he   w i n d i n g   b a r r e l   35'   t h r o u g h  

t h e   o p p o s i t e   e n d s   t h e r e o f ,   t he   w i n d i n g   b a r r e l   i s   f i x e d  

b y - t h e   f l a n g e s   a n d ,   t h u s ,   is   r e a d i e d   to   be  u s e d   as  a  



w i n d i n g   f r a m e .   I f   t h e   p r o j e c t e d   p o r t i o n   38b  of  t h e  

f l a n g e   35b  i s   p r o v i d e d   a r o u n d   t h e   p e r i p h e r y   t h e r e o f   w i t h  

w i n d i n g   c o r e   r e t a i n i n g   means   ( n o t  s h o w n )   to  p e r m i t  

t r a n s f e r   of  t h e   w i n d i n g   t o r q u e   v i a   a  t o o t h e d  w h e e l   to   a  

t o o t h e d   w h e e l   43,  t h e n   t he   r o t a t i n g   t o r q u e   w i l l   b e  

g e n e r a t e d   a l s o   in  t h e   w i n d i n g   b a r r e l .  

In  t h e   w i n d i n g   a p p a r a t u s   of  t h e  p r e s e n t  

e m b o d i m e n t ,   t h e   s t r i p   of  s h e e t   can  be  wound  u p  

c o n t i n u o u s l y .  

The  s e c o n d   e m b o d i m e n t   d e s c r i b e d   a b o v e   r e p r e s e n t s  

a  w i n d i n g   a p p a r a t u s   so  c o n s t r u c t e d   t h a t   e i t h e r  o f   t h e  

w i n d i n g   f r a m e   and  t h e   t o u c h   r o l l e r   r e m a i n s   in  a  m o v a b l e  

s t a t e   and  t h e   o t h e r   r e m a i n s   in  a  f i x e d   p o s i t i o n   w h i l e  

c a r r y i n g  o u t   t h e   work  of  w i n d i n g   t h e   s t r i p   of  s h e e t .  

O p t i o n a l l y ,   t h i s   i n v e n t i o n   i s   a p p l i c a b l e   to   a  w i n d i n g  

a p p a r a t u s   so  c o n s t r u c t e d   t h a t   b o t h   t h e   t o u c h   r o l l e r   a n d  

the   w i n d i n g   f r a m e   a r e   m o v a b l y   s u p p o r t e d ,   t h e   w i n d i n g  

f r a m e   is   moved  b a c k w a r d l y   w i t h   t h e   g r o w t h   of  t he   r o l l   i n  

o r d e r   f o r   t h e   t o u c h   r o l l e r   to  be  r e t a i n e d   s u b s t a n t i a l l y  

at   a  f i x e d   p o s i t i o n   w h i l e   c a r r y i n g   ou t   t h e   work  o f  

w i n d i n g   and  f o r   t h e   t o u c h   r o l l e r   e n e r g i z e d   in  t h e  

d i r e c t i o n   o f  t h e   w i n d i n g   f r a m e   to  be  p r e s s e d   a g a i n s t   t h e  

s u r f a c e   of  t h e   r o l l .   The  s u p p o r t   arm  f o r   t h e   t o u c h  

r o l l e r   or  t h e   w i n d i n g   f r a m e   w h i c h   i s   r e q u i r e d   to   r e m a i n  

m o v a b l e   i s   n o t   l i m i t e d   to  t h e   t y p e   h a v i n g   one  e n d  

t h e r e o f   p i v o t a l l y   s u p p o r t e d   b u t   may  be  of  t h e   t y p e  

a d a p t e d   to   be  l i n e a r l y   moved  as  g u i d e d .   F u r t h e r ,   t h e  

p r e s e n t   i n v e n t i o n   i s   a p p l i c a b l e   no t   m e r e l y   to  a  w i n d i n g  

a p p a r a t u s   so  c o n s t r u c t e d   as  to   r e c i p r o c a t e   t h e   s t r i p   o f  

s h e e t   in  m o t i o n   in  t h e   a x i a l   d i r e c t i o n   of  t he   w i n d i n g  

f r ame   bu t   e q u a l l y   to  a  w i n d i n g   a p p a r a t u s   so  c o n s t r u c t e d  

as  to  move  t h e   w i n d i n g   f r a m e   in  t he   a x i a l   d i r e c t i o n  

t h e r e c f   r e l a t i v e   to  t he   s t r i p   of  s h e e t   in  m o t i o n .  

COMMERCIAL  FEASIBILITY  OF  THE  INVENTION 

The  a p p a r a t u s   of  t h e   p r e s e n t   i n v e n t i o n   f o r  



w i n d i n g   a  s t r i p   of  s c r a p   s h e e t   is   c a p a b l e   of  w i n d i n g   t h e  

s t r i p  o f   s c r a p   s h e e t   u n d e r   t h e   o p t i m u m   c o n d i t i o n s   a t   a l l  

t i m e s   by  q u i c k l y   r e s p o n d i n g   to  p o s s i b l e   v a r i a t i o n   in  t h e  

d i s c h a r g i n g   s p e e d   of  t h e   s t r i p   of  s h e e t   b e i n g   d i s c h a r g e d  

f rom  a  s h e e t   w i n d i n g   m a c h i n e   as  d e s c r i b e d   a b o v e .   I t   i s ,  

t h e r e f o r e ,   u s e f u l   f o r   w i n d i n g   any  s t r i p   of  s c r a p   s h e e t  

d i s c h a r g e d   f r o m   a  s h e e t   w i n d i n g   m a c h i n e   o p e r a t e d   a t   a  

h i g h   s p e e d   o r   from  a  w i n d i n g   m a c h i n e   h a n d l i n g   r e a d i l y  

b r e a k a b l e   s h e e t   s u c h   as  p a p e r .   The  m o d i f i e d   v e r s i o n   o f  

t h e   w i n d i n g   a p p a r a t u s   of  t h i s   i n v e n t i o n   i s   c a p a b l e   o f  

s u b s t a n t i a l l y   c o n t i n u o u s   w i n d i n g   o p e r a t i o n   in  s p i t e   o f  

t h e   l i m i t e d   r o l l   s i z e   and ,   t h e r e f o r e ,   i s  s u i t a b l e   f o r  

use   w i t h   a  s h e e t   w i n d i n g   m a c h i n e   w h i c h   by  n a t u r e  

d i s c h a r g e s   t h e   s t r i p   of   s c r a p   s h e e t   in  huge   v o l u m e .  



1.  An  a p p a r a t u s   f o r   w i n d i n g   a  s t r i p   of  s c r a p  

s h e e t   on  a  w i n d i n g   f r a m e   b y  e i t h e r   c a u s i n g   s a i d   s t r i p   o f  

s c r a p   s h e e t   in  m o t i o n   to  be  r e c i p r o c a t e d   in  t h e   a x i a l  

d i r e c t i o n   of  a  w i n d i n g   f r a m e   or  c a u s i n g   s a i d   w i n d i n g  

f r a m e   to  be  r e c i p r o c a t e d   in  t he   a x i a l   d i r e c t i o n   t h e r e o f  

r e l a t i v e   to  s a i d   s t r i p   of  s c r a p   s h e e t   i n  m o t i o n ,   w h i c h  

w i n d i n g   a p p a r a t u s   c o m p r i s e s   a  d a n c e r   r o l l e r   p r o v i d e d  

w i t h   means   f o r   d e t e c t i n g   v a r i a t i o n   in  t h e   t e n s i o n   o f  

s a i d   s t r i p   of  s c r a p   s h e e t   in  m o t i o n ,   a  t o u c h   r o l l e r  

a d a p t e d   to  a d v a n c e   s a i d   s t r i p   of  s c r a p   s h e e t   l ed   ou t   o f  

s a i d   d a n c e r   r o l l e r   to   t h e   w i n d i n g  b a r r e l   of  s a i d   w i n d i n g  

f r a m e   w h i l e   r e m a i n i n g   in  c o n t a c t   w i t h   t h e   r o l l   of  s c r a p  
s h e e t   b e i n g   f o r m e d   on  s a i d   w i n d i n g   b a r r e l ,   d r i v e   m e a n s  

f o r   r o t a t i n g   s a i d   t o u c h   r o l l e r   a t   a  p e r i p h e r a l   s p e e d  

e q u a l   to  t h e   f r e e d i n g   s p e e d   of  s a i d   s t r i p   of  s c r a p   s h e e t  

in  m o t i o n ,   and  w i n d i n g   f r a m e   r o t a t i n g   means   p r o v i d e d  

w i t h   means   f o r   a d j u s t i n g   w i n d i n g   t o r q u e .  

2.  A  w i n d i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   s a i d   means   p r o v i d e d   f o r   s a i d   d a n c e r   r o l l e r   a n d  

a d a p t e d   to  v a r y   the   d i s c h a r g i n g   speed   of  s a i d   s t r i p   o f  

s c r a p   s h e e t  i s   a  p o t e n t i o m e t e r   which   d e l i v e r s   d e t e c t e d  

e l e c t r i c   c u r r e n t   to  s a i d   means   f o r   d r i v i n g   s a i d   t o u c h  

r o l l e r   and  e f f e c t s   c o n t r o l   of  t he   r o t a t i n g   s p e e d   of  s a i d  

t o u c h   r o l l e r .  

3.  A  w i n d i n g   a p p a r a t u s   a c c o r d i n g   t o  c l a i m   1 ,  

w h e r e i n   s a i d   t o u c h   r o l l e r   i s   h e l d   in  c o n t a c t   w i t h   t h e  

w i n d i n g   b a r r e l   of  s a i d   w i n d i n g   f r a m e  t h r o u g h o u t   t h e  

e n t i r e   d i r e c t i o n   of  w i d t h   t h e r e o f .  



WHAT  IS  CLAIMED  I S  

1.  An  a p p a r a t u s   f o r   w i n d i n g   a  s t r i p   of  s c r a p  

s h e e t   on  a  w i n d i n g   f r a m e   by  e i t h e r   c a u s i n g   s a i d   s t r i p   o f  

s c r a p   s h e e t   in   m o t i o n   to   be  r e c i p r o c a t e d   in  t he   a x i a l  

d i r e c t i o n   of  a  w i n d i n g   f r a m e   or   c a u s i n g   s a i d   w i n d i n g  

f r a m e   to   be  r e c i p r o c a t e d   in  t h e   a x i a l   d i r e c t i o n   t h e r e o f  

r e l a t i v e   to   s a i d   s t r i p   of  s c r a p   s h e e t   in  m o t i o n ,   w h i c h  

w i n d i n g   a p p a r a t u s   c o m p r i s e s   a  d a n c e r   r o l l e r   p r o v i d e d  

w i t h   means   f o r   d e t e c t i n g   v a r i a t i o n   in  t h e   t e n s i o n   o f  

s a i d   s t r i p   of  s c r a p   s h e e t   in  m o t i o n ,   a  t o u c h   r o l l e r  

a d a p t e d   to   a d v a n c e   s a i d   s t r i p   of  s c r a p   s h e e t   l ed   ou t   o f  

s a i d   d a n c e r   r o l l e r   to   t h e   w i n d i n g   b a r r e l   of  s a i d   w i n d i n g  

f r a m e   w h i l e   r e m a i n i n g   in  c o n t a c t   w i t h   t h e   r o l l   of  s c r a p  
s h e e t   b e i n g   f o r m e d   on  s a i d   w i n d i n g   b a r r e l ,   d r i v e   m e a n s  

f o r   r o t a t i n g   s a i d   t o u c h   r o l l e r   a t   a  p e r i p h e r a l   s p e e d  

e q u a l   to   t h e   f e e d i n g   s p e e d   of   s a i d   s t r i p   of  s c r a p   s h e e t  

in  m o t i o n ,   and  w i n d i n g   f r a m e   r o t a t i n g   means   p r o v i d e d  

w i t h   means   f o r   a d j u s t i n g   w i n d i n g   t o r q u e .  

2.  ( a m e n d e d )   A  w i n d i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   means   p r o v i d e d   on  s a i d   d a n c e r  

r o l l e r   f o r   d e t e c t i n g   v a r i a t i o n   in  t h e   t e n s i o n   of  s a i d  

s t r i p   of  s c r a p   s h e e t   in  m o t i o n   i s   a  p o t e n t i o m e t e r   w h i c h  

d e l i v e r s   a  d e t e c t e d   e l e c t r i c   s i g n a l   to   s a i d   d r i v e   m e a n s  

f o r   r o t a t i n g   s a i d   t o u c h   r o l l e r   and  e f f e c t s   c o n t r o l   o f  

t h e   r o t a t i n g - s p e e d   of  s a i d   t o u c h   r o l l e r .  

3.  ( a m e n d e d )   A  w i n d i n g   a p p a r a t u s   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   s a i d   t o u c h   r o l l e r   i s   h e l d   in  c o n t a c t  

w i t h   t h e   w i n d i n g   b a r r e l   of  s a i d   w i n d i n g   f r a m e   t h r o u g h o u t  

t h e   e n t i r e   d i r e c t i o n   of  w i d t h   t h e r e o f   as  b e i n g  

i n t e r p o s e d   b e t w e e n   o p p o s i t e   f l a n g e s   of  s a i d   w i n d i n g  

f r a m e .  
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